The therapeutic potential of erythropoiesis-stimulating agents for tissue protection: a tale of two receptors.
Erythropoietin (EPO) is a well-known therapeutic protein employed widely in the treatment of anemia. Over the past decade, abundant evidence has shown that in addition to its systemic role in the regulation of plasma pO(2) by modulating erythrocyte numbers, EPO is also a cytoprotective molecule made locally in response to injury or metabolic stress. Many studies have shown beneficial effects of EPO administration in reducing damage caused by ischemia-reperfusion, trauma, cytotoxicity, infection and inflammation in a variety of organs and tissues. Notably, the receptor mediating the nonerythropoietic effects of EPO differs from the one responsible for hematopoiesis. The tissue-protective receptor exhibits a lower affinity for EPO and is a heteromer consisting of EPO receptor monomers in association with the common receptor that is also employed by granulocyte macrophage colony-stimulating factor, interleukin 3, and interleukin 5. This heteromeric receptor is expressed immediately following injury, whereas EPO production is delayed. Thus, early administration of EPO can dramatically reduce the deleterious components of the local inflammatory cascade. However, a high dose of EPO is required and this also stimulates the bone marrow to produce highly reactive platelets and activates the vascular endothelium into a prothrombotic state. To circumvent these undesirable effects, the EPO molecule has been successfully altered to selectively eliminate erythropoietic and prothrombotic potencies, while preserving tissue-protective activities. Very recently, small peptide mimetics have been developed that recapitulate the tissue-protective activities of EPO. Nonerythropoietic tissue-protective molecules hold high promise in a wide variety of acute and chronic diseases.